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(57) Abstract: A cache device and a cache data management method capable of effectively using a storage area and improving 
the hit ratio. In a cache replacement processing in the cache device connected to a network, a list of deletion-pending blocks is 
maintained and different data blocks are set to be deletion-pending for each cache device in a cache group so that data management 
^ is performed by applying the deletion-pending list. With this configuration, as compared to the cache replacement management using 
^ a single cache device, it is possible to effectively utilize the storage area. Moreover, in response to a data request from a terminal, it 
V^O is possible to collect data blocks stored in a plurality of cache devices and transmit them, thereby reducing the network traffic and 
improving the hit ratio of the cache device. 
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25 b^ — 9 (p) ©^ y * b-r — * ©tfW f*" NU L L i: L -C185£ £ *b 5 0 

b ^ ©€-^^ b y i^of-^'7n 5/ ^©/Jf-i' ^ fcStJfci- 
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§m htn. mmLtc i ? lru u ^ Y-Qwmm&zfv y* t^^tcr 
ffi-rs y x M-fcs, 
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10 ©*Vu — (G P) 3 3 4, y ^ fOiff y X ff-^ (^^ b 

y ) y^ 3 3 5, B'JBfc&S (D&mV * br-^ M)) Odf 

^^ 3 3 6 Sr^*i~5o 

yi/a§l©ftft5i^@!J ^ h 3 3 OO^f-^B,*!^ 

LtLRU y X h<D|Mft^— ^fc^— ^WBU-?- (G P) 3 3 4 & HM LfcHi 
15 ric&ftS. jJOv— r/ttBU-?- (GP) 3 3 4fi, *v y*/=.?*;i'—zffetf[.tifKWL 

20 ^ (B8#H) fctBftSHfc: I Dtfo5, 

y y — y x i> £ utra! Lti 5 lru y x h-cBiJI&M^^o y 

HI 1 2 }C^-r«t 5 lC>=*^ fa36»©{SMI"t-5 7 y -^d y^!)^h35 
Ottx 3 2 0 <D^"^^|ft^n -h»£. ^^RTtg^T* 

— ^ - zfv- y ?^(Dtf4 y^351 7 y — -fny? V * b 

7*—^ (x>M)) OtKh' ^^ 3 5 2, 7!) — Zfu y?})*}- <D&$i\) X hff 
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IfcK. ^ -V -y is =*■ tf ft" — zf i£ffliJ$i~t~ Z> -Y y is ^-SsWHZ-^oX/^X ^ ^f^.A^ 
5 *i\ =¥-r ^s/aSiBtt, LRU y ^ b^^^l^titSf-^ • y 

* i-stjfc-r s h y ( y ^ hf-^) &tttti uttmbfcLRuy^h©^ 

yM)^^ny^t7ty b #-*§- : C (01 O : :/ a y * ^" 7-fe y b 3 1 3) 

10 xliLfc^aSr^fTi-So i-*^*>, 

( 1 ) C mod N^r^fctJ-rSo 

(2) C mod N = 0 GD*§-£-{± V = N , 

C mod N ^ O (7)^-^-^ V = (C mod Nk 
t LTs 

15 (3) V=mT*fetbtf. M^S^l^l^ 

stj&f -zfv y?<DWMV * vf—^^y y y? y ^ f m# 

Zfn y ? t bTKJfcSjixS r. ifcftS, 

y*—? • :/n j/^^gf^^-eifeSt^t b. L RU y * h^bCDBiJBfcf'^ 
^ V b y SrfiiJI&fifee y * h b, =1 yrvyf-^ • y * SrfiWBft-*-© 

(om&ti, H^ufc^-Y y ^^v— rt^jov>-c % &mw.ft : f— * 
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y -/n y ^ y b£>7c^^^ MI271 HlR3e§*t7t-9*— * • y ^ • tK 

»#3&**b* ^tii^tbfc^— 9 • y i; dH-TSlf $&te> 01 OOLRU 
y ^ btf>3fc^^^ FD 2 7 2 
10 ^©Sf&JH.ti URU!)^ b©ft£j&S8F&!J * Mlrix5r i{^4ofc# 
LRU!) * b©tl®xy hJ 2 7 3#, B'JI&4&^ U * b fc5 Wi, 7 

3dS© (1) ~ (3) |C/TtC mod N<D«L{lk VO-fifiO^J^^^ 5„ 

ji^ufcfij^^aco^m. lruu^ b y 2 7 3 

15 y * ht^ftts t^kiz. u l ru y ^ b y 2 7 3 a* 

y ^ b ©^i©iv b y 2 7 4 * L-TRje^frs. *fc. _ha$ l-^j 

M©ei, 7p-/n y ^ MC#«li-5^^:^U7t^#(i, LRU!) 

* b oMmo^i/ h y 2 7 3^7!J-^nj/^Mi' h y 2 7 

20 *7c. im>) * Mcgrfcjfc^i" b y « s *Pfc9, Smftf !) * bj&s^j&fc 

by 2 7 6tfs7!)-^BS'^9^b ©*lCiy f!) 2 7 5 i ItHf ^ 

LRU!)7 b fc^teBUI&£P:W !)^H>fe07!J- 7 n y 9 V X h^(D&Wi, 
7!)-7"n^!)^ h^^W^tbfc^V b y ©Jg^-TSy*— * -Zfvy9 • 
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=3r-T s/^^i/^-^CD^^^a. X — ^l=S#)II^OV^-C. Ull 3*3 
it^HI 1 4 LtMt5 0 

10 -^T*<D#|?3W«£fT&9#^£j&£*b5 0 HI 1 3 (D^n-^oT, dr^ 

s/ z>. ? )V—rf <0 * y^-fi©lil:ft*5. HI 1 3 ^zfctfS* 

fy/S101~S 1 04 0^f5/7°t*fcSo 

->*SllH»«lSra»"f- 5. rW4, ■CT^fi^-^v — ^ *s^^ ufc i sub®** 
y VaSfeK©*;* IPTK^, I C P tf— h #-5§-<£^^i{f »T» fe 5 . 

*te,r^b b^BRm^ir ^"SrKJfe^rteJ&^-Y v 

i/*-mW:&WlJ£~fz, 0 -Hft, *Ty?& 101 t*5V>Tl^$tifc#^ts/ 
20 '>*Itl:p ing4i:^ftcT^tr>^III3©RTT(Round T 
rip Time) £®J^b. R T T d^t^^lSffl 1*1 1 & 5 It© t ^ ^ 
~$gR3ritiRi-5 9 > 7fy7*S10 2©RTTi£ftll, *Tyzf 

S 1 0 3(Dm7£&m\Z£<>X,&bfrCfrfefrfrmU&T<V 1 RTT&W-o*c J r 
y->aStSr^f7^S 1 0 4 tdjSV^, r5£p(7>=3r-Y y^a^ij HtS 

25 

Lfc y x M?fc5 0 
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ID1 3©^fy7 p S 1 0 2 ~ S 1 040^7 v ~7\^ifc1rZ)7 ! — $ ilff is 
— >r^*ifim 1 4 o[^SP]^1 : B^i--5ol2] l 4 v^BUc^v^-c fit, 

C,D^m i so^f^S 10 1 U:33V^T««ik$*b«:*-Y y 
5 t5. 

El 1 4<D [ftlP] 3&SRTTW3e»afcffiS-*-5. y^a^tAfi, * 

tyVa«f B, C, DlCiTU-ClftSilfc^f yVajRlB, C, DKlp 

'ingft^lrtoT^iry^ailMORTKRound Trip Ti 
10 t5. 

13 1 3 07 d-[:I Kj ^ tfciD§£r^tt5 e m 6 l^-TM^^r -y r^SID 
15 5, 

LRU y * >7>&8!]|&-r-<£x — * '7"py^i}Sfe5 <b^J^i-6 t „ ^ry 

7"sio6 tJiii^. l ru y ^ h «f ©mjefc^je©^^ fy^itui, ^t 1 ^^ 

20 jv—-f - T — -? %\z.^ m 8 i^xmw Lfc J: 5 

•7<Dffiffc*cv vi/=L&m& [N]> 3^ ^(OmSH^F (I 

jxxs/^s i o 7t*5v^t,LRuy ^ h a> giJi&^^<z> =» v y a* ^ -y 



WO 2004/006101 




!T/JP2003/007971 



27 

UT, xTyzfS 1 1 5 J^T^^S^r^ff t5 C £ iJl&So - ©#k3l©s¥$H- 
Xfy/S10 7 IC*5V^-C, LRU U ^ hfrt>fflm^7£(D=i ^^r^Vlt^^ 

5 tc&v^ lru y * t^bBim^^©^ ^^v^^^js-rsiffc^^f^ y> 

^t?//sio8 t?iij©xf yzfs 104 -e^^: LfcR t TtfmU&T 
L--C, LRU!) ^ h#>£>8iJI5fc^/5©=' ls<rl/y KmiT%> 3r^r y ^/u— T"*' 

yt-i?T?fc5. El 1 4 (DiX — <7->-^IUT'f4, [&SQ] ©ICP_OP_Q 

15 HI 1 3©^fs/7'S 1 0 9 t? % y f ^.^Bfis rev* y-fe — i?\C 

M~f5J&®*&m^. XTy^S 1 1 jTA' — Zfmf&n (H I T) 

T?*>5 JO^J^SrW^L.* 7r^yS 1 1 1 iC&V^T, >f>V— -7m$L^ (HIT) 
-C&S^^ y ^3ilt0V>t^©f- * y ^/U— Zf'T— ZfjV{^ 

8 #Jf ) 5. ^^y^s l i 2 tti, ^t©^-/ • 

20 (m 6 ©jew** y->~mmv * h^&mznit** y f^sm) i-^tsi 

HI 1 4 ©f — <Jr^^|21-e«, [M1Q] OI CP OP QUERY (^V^ 

y-fc — 5?) [CM Lt, ^HU&W (H I T) ©3^ S'^StB, 

C7$S, I CP> yir — f © I C P_0 P_H I T^r^r^ yi/a8tA^t5 
25 JS^;* y-fc — f £ LT^fe 4^— ^Hf&^^T (MISS) ©^ y fa3£ 
©D^. I CP^ y-fer — f © I C P_0 P_M I S S £r=^ y f^3£©AU:>tt 
•fSfS*^ y± — i?k LXiUff LTV^So £ ©»£\ ^+S/^glAtt, = 3 r 

013 C^17D-©^T5'7'S 113 ^ -V y f a ;JOW- ^iS^RTtfe 
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5 7* ti»! LRU y * h*»b©(W»*^ h y «: 7 !> — :/o y * !J * 

hKU£»-*-S. r. (©I^tt, S^yM) I^JSt5 3yryy© d E-tS'^*^ 

b©H I T*S#««Wt#t?#fc t*J^^tbfc#-a-fi>^v"^7S 1 1 4 ^£>V>T. 
10 H I TJ^^^ig Ufcdf ^ yV^IIt'J) <9 x#^r y >~ ^Ov— 7-^ — 

at u x y * - 7 m j£ it « * as ft -r « . 

15 — ) WJfi: LT©^>-^ • ^ ^^-S-^ <m)> =¥^r yi^a^- 7"C?<D 

*as$*Nfe3 ^ 9*— y^--?- * 

(m) tt. yVagfO I PT F V*te:*tJ& LTl£:5t 

20 #4§- (m) <h I PT K v^oat/fclf fB£&#-r5„ 

0 1 4 <Dis— & V^|a^-*3V^-C> [MR] <£> I CP OP NOT I FY 

25 ^ a ^;V-7 1 5 * t ^ ^ » IE 1*^ 0 8 fc^t ± S&^Ol'—^'Rje 
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yS^aSllltts X^yfS 115 l£*3V>-C\ LRU V X hfrtb(DW\B ; ¥' 

5 (1) C m o d N^^tb 

(2) C mod N = 0 ©f^liV = N, 

C mod N^O (DWr-nteV = (C mod N) i: IT, 

(3) V-m^JfcSj&^J^SrWJfci-S. 

V = mf&5i^ ^^Ufcdr^ y^a^/W- 7 P ^*3V>-C, SSStt^a^ 
10 Sr^ii-r^T-fcS ifl^L,^f5//Sl 16 |£*5V^ LRUDt. 

y?—* -zfvyt *®m-irz> ri4<, p< * y cai, mm&m v * w<d 

^"T^X — 9 ' y^tfe^ifJSU y/Sl 1 8 {C^oVn-C, LR 

u y * h^b^^'Ji^^^^^ hv&yv — y? v * h\z&Wii-2>o ^<om 
20 ffsniEi&s,, ^^g^o^-cte^iii-rSo 



b y ^gbic ± y ^'iji^^gy boy b ft a* if 5- t tfc 

otcb% (S 1 1 7tfY e s) f4, ^fy/Sll 8t»K, y * 

IS 1 5 7bmm 1 7 £#R8L--C, yV*^^i5 3 ^y5' 
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Jfc#K3fc5rSfrf 5 t > ^ Y aSttts XfS'T'S 2 0 2 ^*3Vn-C. 

ayfyyf-^i^t s> if^—'f • 'r—'ftv (HI8#!$) i^^^Hfc 

K*=«>"^^y9**- *d S: * ys'S' x.lfji'—zf •'r — zfsi' (HI 8 #88) fcigli 
7fy/S 2 0 31?, ^ Y 3> *S =l V >\'—~7 • 'r — zffr (H) 8 #88) ^ -Y y 

^.^S/^S 2 0 4 *5 V ^-C.Sg 3? 5>» V ^ * *b 5 = 

y * tf- 7 -fc y h## : C£rJfc#-r5o tfcfc. ^ry/S 2 0 5 \z.tex^ . =¥y 

( 1 ) C mod N &r#ffi L N 

(2) C mod N = 0 = N, 

C mod N 0 tf>#-g-[iV = (C mod N) i: Lt, 

(3) V = mlt?fc5^!5^1tt5o 

V = m 1 X'$>5#^{4>I?^^nfc=i V^V^^g^grt^t&^^tb-CVNS 

n t Kt£ V \ ^fy/S 2 0 6 iCit^K LRU y ^ >*t(4H^S !> * h<D 

L£^frL. jE»fc*ffl b^TSr*B (S208) ^fy^S 2 0 9 
V>T N //V-y I D (Gp) =0T*Jb5^^?;i£t5, 

7° I D (Gp) = 0 fits Wtfe£fr1Z**r jrVa^-^O^ Al 

^f* Y y if t\s*—~f • 7" — ~7 fts<o -!f As- — y I D (Gp) Srf#Hx.5:iia 
Jf/V— 7° ID (Gp) ^ o^^-a-tt, =^Y y^a^/u— 
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y -efcsfc*. xt^^s 210 ic&v^-c, =cy Y y &8iJ&N£^ v * wt&te 

Iffr—-? I D (G p ) = 0 ft v ^-r- S 2 11 fc*3V^, 

©xy > y Sr^-To 

$?>t^fs'yS2 12t\ tt*ffl *«rR3ft«8*cfc:i3HtU, 
4 ©3Hfi<O^T&5ft© (S 2 1 3) b> ^cteT-C&SJ&'&ttx 

/S214 fcaaVT, yny^t7t5/ hmJt : C <D Mfr^S (C = C + 1 ) 
10 lr^U-C^fy7'S 2 0 5^T©«ifflSrlft9«b^^f 3 
^ *r is ^i£ff £: ^^T-T 6 o 

-{§- : m 1 ©#flt^S-i< „ C mod N3fffl N V = m 1 T?& 6 ft»Sft>g>¥U£ 
15 IC^V^T, V = m 1 T?feV^»^tt» Sftfc = ^ # B fcft* S 

frTV^&vr. left 9 , s^S 2 15 KliU** Sffl LfcVOfjt (m 2 

S) \z%$J&i-Z>y^—y • * is'*— -y y is a. if A**- -f • ^ — (H8# 
fig) A»6> 

^f^S2 16 3££ti LfcVOtf (m2it5) fc#JC^ 5 

20 — ^° • f — <£> I P T K J/ i/^^;V—Zf ' -T — -fAs (HI 8 #!$) 

a> b $t#i- 5 0 ^ ^ ^ s 2 i Sx# iprFv^dso. o . o . o 

^SrSiH&Lfc.?* y/^-oxy h y $r^-r 0 £ (om&fe^ ±ffi<D* j r 
^fctt^ V-r^^-y-— &£^3fc£r y ^ f LT?SIt (S2 2 1) ts. 
25 7f^^S21 7©W^iu*5V^T, PTKV^^O. 0. 0. OT'ft 

V^^f4 s ^r-r y*s^?ft'—~f(0* l//< — (D=^ls V y tr^i" 0 ^rs'T'S 2 1 

*-"?a>fy/i— (ni2) ^^t-fS-rs I PT Kv^tS<3V^^frt5. 
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xf^s 3 o i tcjoVN-c, avfyyl^fflLg* (y^v^f^*) 
5 srSflr-ts i,7fy^s 3 0 2 msi^. LRU y X 1* *fcttffll6fe»e J> X h 
©xyfi) lci^<5v^T^*=i^^ v^iS.ycr y^^-y^y lit 
^»#ft«*K««*Bl»U^^y7 p S 3 0 3 K£i\,^X^-?<Dmm, 

^■v—vtM&Wfev. £*b-CV^5a^7— -efo5#-a-}i, X ^ ?/ ^ S 3 0 
6 (c*3V^T. 3 yryy^^ffl L^sfc (y ^-T fcittfi UT^fc^r 

X-r y^S 3 0 3{£*3V^T, — ? <D^U, ^7~^teSr^J^b. 7 s — *3&* 
#3EL, m&Si bRTtg-efe?) i*U^$tbS <b ,/f5'yS 3 0 4 ld:*5V^ it 

mD-j xo?*—? (Dm&m u^h^l, x^^^s 3ost% ^^mux— 9 

15 El 1 5©fel7a-|II 5 „ mW&mtfZ> 0 ^f-7^S 2 1 9 Sfci*;*^ * 
7"S 2 2 2 M^V^T. V ? J u 9 Y m&ftfr b <DJ&& & gff "f 5 £ . *<?yzf 
S 2 2 0^fcfiX^5/^S 2 2 3 £1*5 IE?j?©c^ffi L jJS $ frfc £ 

*Uj^L, Yes <Dm&t±. ^fy^S 2 0 9 |5Ut*. KT©M> 

20 7fy/S 2 0 8, S 2 2 0, S 2 2 3|C^V^T, f — * (DjEftWcZhtii b 

* bflci: LT_b^(D^-v y ^ait (If — /< — ^^^i^^'f fc. fc 5 , -y-w< — 
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ffijfcfr tb <D =t vy&#H5H:&r§:jf ^ yi/a. Sift A 

*=l y -y^mUAt *\ A*— 7 y *Sa-3&W 1 

5 "C'fcSo 

(HTTP GET (URL)) ^g'fl L fc -Y V V a ^B^ s -h*B © 

io c mod v = m i (DWm\^M^^x, =* yfyy (D^J&x — * • 

(HTTP GET (URL) Range :bytes=aa- 
b b) &3Hf L, ^^TlsWr — * (HTTP 2 0 6)l, 

^tr>*iiAii, ^^yfcjBsfcfcasfir (http ok) ts^ 

15 l^-^y^"t»*5. 

#-e# t£fr^tz.m&<Dmm i y— i/xx-fo 9 ,ur l SrJt^bfc^ yf^yis 

(HTTP GET (URL)) ^r^-ft L/C y is a i^CO C 

20 mod N^m, V = m 1 © # ft ^ <H > T . 3^^©^^? • 

(HTTP GET (URL) Range: byte s = aa-bb) 

L, ayfyycf-^ • *^a*Bi#-T?#fc^e©i&# (HTTP 

404 (Not Found) £fcfc^ HTT P410 (Gone)) SrS-ff "T 
25 So 

— (i % a ^x>-^^#^* (HT T P GET (URL) Range: 
bytes = aa-bb) Sr^flL, a^r ^^©f-^ -^o 7^ SrKi (H 
TT P 2 0 6) L, ^ty^^if Att, lft #=» yy SrflS^fciiSlflr (HT 
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fc*5. [felT] <D£?\Z S *T yi/=L ?fl>~- ZfOfflfo* >v< — frt>^fe<D 
5 T^5, 

^/l — T'flS^f^Sf^ *-Y-y^3.A*»6>, ^»?K58*R (I CP OP 

NOTIFY) yjv—zf*mf&1rZ>&* J r , 2 dMt^i 

10 Jfc*3, Ji3£ Lfc0»J-et4, HTTP^d b =t/v£ftofc y £W h^Jii&# 
V»TV^5^ s FTP^RTSPft if CO 53U tf> :7° d >• tt)^*^^V^ 0 

15 s> ^/V — /Sri^tS {f^—Zf- ^ — m (m= 1, 2,..., N : 

Ntey/u—^MtiZ* >v«— BOAS*-* y S'* ^/i — 7*^^111^1-5- {eft 5 

20 — 9 ' zfn y 9 ( V = mCD^— ^ • :/ta V 9 ) CD$&^[ S »^ A mod Nj&S 
^<^#-a-f±V = N, ^^£D^-a-«V= (A mod N) t Ltm^V© <t # 
S= (A + N-l) /N, m>Vtf><!;# S = A/N thjf & *l5 . 

25 Ltffi#LTfe< -<#^— ^ • zfv >y*-Qlho1t.k Ut, 6!)BMfcWy * 
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ffimzmZ>ffiffi.T (%) t LT. ?>\>— 7' * l"<—k LT^^-f-^tT*-^ • 
^n^oa#$:(S-D) /SXIOO (%) ^ItliL, 

(S-D) /SXIOO (%) <T (O< = T<100) fc4§-frK: % 

5 -e<7?=i ^Bi b^r-V 5/ ^/I^— ^SrHAz-eV^S ^r-V S> S' a • ^ — 

in© [feiu] ^-TJ;5{£. r^L^^if3^S77 / mm<Dfc#><Dm t 

10 LtOxlOOOOOOO(lCP_F LAG_GROU P DE SERTE 

D)) IriTfcl CP_OP_NOT I FY^s't-^Sr, Wt^-? Z> ^ >"r 1/ 

15 1^, PTKu^^" O. 0. 0. 0 "0i5lwftli5. 

20 SSe«U:T^-fe^*r5ClfcU:«:S. 
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^ LRU!)xl>^ ir^y<ya©^fif^o y — y ^ y 

* K £ 6>^x LRU y * htB'J»»«^o y * fcfeofc?*--* • ^° y*© 
5 l*k -B*«ll2:rWIS6#««*fcKft U ^f®t5P * h t L 

IrttS, ^-r y^aSfcKtt, jftJJBMSNfU"^ > 9 fc^fe"**: (a) LRU!) 
10 * K ^t^^^^-^M L-fc=» l/^^Wr — * - /p y * iCfcfJ&L 
X^^Lfe^V b y (bl) (b2) IWIfeftW !> * K 

y y-ftf««r#>f >^tt#t ( c) 7 y -^n y * 9 * b&^i" 

5. 

«»c©BUlfefifeS y * h (bi) (b2) r±. ayfyyr-^'/oj'^o 

ZfrZ> 0 ii-CIl, 2 00||#®!) * b (bl) (b 2) © 5 *>, (bl) <D 
y y. h \Z.&fem%M<0-&\i^^l/Tl'yKMi&1rZ>^l/ b y ( b 2) 

^"To *«t?»±. 2o<DitiJ|&{£@ y * h©f£5£0!l&^b-CV^5 3^ ##M5te* 
20 MK 3 Sl±<DWm^ V * L~Ct>±V^ 

j&*5. x — * • :/n y * ©figteKuS CfcWM©*J£©iIl±> 

*5V^T, iStf&T*— * • y *tf>»#»*53ftja J *>3 (c) 7 D-^n y 
? y * b tf>3te^^:^ HJ501 (C^^^frfcT* — * • :/n y y • /frV V* KM 
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##&£;ftfcx-* --/n y ? icM-r 5 Urates Hll 0©LRU!IX h<D9zm 
5 ^fi. LRU y * F©*I©xy b y 5 0 3 tf s $m&m V X b (b 1) £fc 

» (b 2) fc^te, ^ y — -fu y? v * h (c) K&m-rz>^ t^ttZo ffl 

C mod NOim, VOt^J:5xy MJt^tS^^-fy^f-^ • 

io -Lie urt^j^^s^^mv^^ h y ^smftf y * b^fb-rs^&^Lfc 

b y tt. y * h (b 1 ) ©tlOi V b !)5 0 4i bXfg^U, fig 

mofe^ 1 ?— * ' 7* y 9 b y tt* 8UI&i£i? y * b (b 2) <D5fc 

mc^oiv b y 5 0 5 t L-Tts:3&i-5o 
15 *7i, BUisfc^ y * b (b i ) i^^ffc^^> b y a^n*?*) % 8im«^ y b 

(b 1 ) 7b^f-#>fe#> btitz. y x bS£rjgx.5 r £ £&ofc#£-fi, Mm&m V 

* b (b i) (D^fei©xy b y 5 i i Biji&^gy ^ b (b 2) <^mmooi 

V b y 5 0 5 t L-ClS^$tLSo 
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